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1
COATED TURNING INSERT

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a reissue of U.S. Pat. No.

5,786,009, filed on Aug. 28, 1996, which claims the benefit
of priority to Swedish Application No. 9503056-5 filed Sep.
I, 1995. The present application 1s related to commonly
owned U.S. Pat. application Ser. Nos. 08/616,012; 08/675,
034; 08/452,853 and 08/497,934.

1. Field of the Invention

The present mvention relates to a coated cutting tool
(cemented carbide insert) particularly useful for diflicult
cutting conditions such as turning of hot and cold forged low
alloyed steel components like gear rings and axles used 1n
the automotive industry and turning of stainless steel com-
ponents like bars, tubes and flanges.

2. Background of the Invention

Stainless and low alloyed steels are materials which, 1n
general, are diflicult to machine with coated or uncoated
cemented carbide tools. Smearing of workpiece material
onto the cutting edge and flaking of the coating oiten occur.
The cutting conditions are particularly difhicult during the
turning of forged low alloyed components under wet con-
ditions (using coolant). The hot forged skin (0.05-0.2 mm)
1s generally decarburized and thus softer than the bulk
material due to a mainly ferritic structure. The cold forged
skin (less than 0.05 mm) 1s cold-worked and, thus, harder
due to a deformation (strain hardening) effect. Furthermore,
the ferrite/pearlite bulk structure of such a material 1s often
“ferrite-striated,” 1.e., the ferrite and pearlite form parallel
stripes. This mixture of hard and soit materials makes the
cutting conditions very difficult.

Further, when turning stainless and low alloyed steels
using coated cemented carbide tools, the cutting edge 1s
worn by chemical wear, abrasive wear and by a so called
adhesive wear. The adhesive wear 1s often the tool life
limiting wear. Adhesive wear occurs when fragments or
individual grains of the layers and later also parts of the
cemented carbide are successively pulled away from the
cutting edge as workpiece chips are formed. Further, when
wet turning 1s employed, the wear may also be accelerated
by an additional wear mechanism. Coolant and workpiece
material may penetrate 1into the cooling cracks of the coat-
ings. This penetration often leads to a chemical reaction
between workpiece material and coolant with the cemented
carbide. The Co-binder phase may oxidize 1n a zone near the
crack and along the interface between the coating and the
cemented carbide. After some time coating fragments are
lost piece by piece.

Swedish Patent Application No. 9501286-0
(corresponding to U.S. Pat. application Ser. No. 08/616,012)
discloses a coated cutting insert particularly useful for dry
milling of grey cast 1ron. The insert 1s characterized by a
straight WC-Co cemented carbide body and a coating
including a layer of TiC N, O, with columnar grains and a
top layer of fine grained a-Al,QO,.

Swedish Patent Application No. 9502640-7
(corresponding to U.S. Pat. application Ser. No. 08/675,034)
discloses a coated turning insert particularly useful for
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2

intermittent turning of low alloyed steel. The insert 1is
characterized by a WC-Co cemented carbide body having a
highly W-alloyed Co-binder phase and a coating including a
layer of TiC N, O, with columnar grains and a top layer of
fine grained, textured o-Al,QO,.

In view of the state of the art, there 1s a need for a cutting
insert for machining low alloyed steel and stainless steel
components, especially a coated cutting insert which exhib-
its 1mproved wear, reduced flaking of the coating, and/or
improved resistance to chemical attack.

SUMMARY OF THE INVENTION

An object of the invention 1s to avoid or alleviate prob-
lems associated with prior art cutting inserts.

According to one aspect of the mvention, a cutting tool
isert for turning of steel comprises a cemented carbide
body having a coating thereon, the cemented carbide body
including WC, 5-11 wt % Co and 2-10 wt % cubic carbides
of groups IVb, Vb and/or VIb of the periodic table and a
highly W-alloyed binder phase with a CW-ratio of
0.76-0.92. The coating comprises a first layer of TiIC N, O,
having a thickness of 0.1-2 um and equiaxed grains <0.5 um
in size, a second layer of TiIC, N, O, having a thickness of
3—15 wm and columnar grains <5 um in diameter, and a third

layer of a smooth, fine-grained k-Al,O;-layer having a
thickness of 1-9 um.

According to another aspect of the invention, a method of
coating an insert 1s provided wherein a turning insert coms-
prising a cemented carbide body including WC, 5-11 wt %
Co and 2-10 wt % cubic carbides of groups IVb, Vb and/or
VIb of the periodic table and a highly W-alloyed binder
phase with a CW-ratio o1 0.76-0.92 1s coated by coating the
cemented carbide body with a first layer ot T1C, N, O_ having
a thickness of 0.1-2 um and equiaxed grains <0.5 um 1n size
by chemical vapor deposition, coating the first layer with a
second layer of T1C,N, O, having a thickness of 315 um and
columnar gramns <5 um 1n diameter by chemical vapor
deposition at a temperature of 700° to 900° C. while using
acetonitrile as a source of carbon and nitrogen for the second
layer, and coating the second layer with a third layer of a
smooth, fine-grained k-Al,O;-layer having a thickness of
1-9 um.

The mvention also provides a method of machiming a
workpiece with the coated cutting insert. In the method, a
workpiece 1s machined with a turning insert comprising a
cemented carbide body having a coating thereon, the
cemented carbide body including WC, 5-11 wt % Co and
2—10 wt % cubic carbides of groups IVb, Vb and/or VIb of
the periodic table and a highly W-alloyed binder phase with
a CW-ratio of 0.76-0.92, the coating including a first layer
of TIC,N,O, having a thickness of 0.1-2 pm and equiaxed
grains <0.5 um 1n size, a second layer of TiC N, O, having
a thickness of 3—15 um and columnar grains <5 um 1n
diameter, and a third layer of smooth, fine-grained K-Al,O,
having a thickness of 1-9 um, the method comprising
contacting the workpiece with a cutting edge of the insert,
moving the insert relative to the workpiece and cutting
material from the workpiece 1n contact with the cutting edge.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a photomicrograph at 5000x magnification of a
coated 1nsert according to the present invention in which A
represents a cemented carbide body, B represents a
T1C,N, O, -layer with equiaxed grains, C represents a
T1C,N,O,-layer with columnar grains, D represents a
K-Al,O;-layer with columnar like grains, and E represents

an optional TiN-layer.
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DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

The mvention provides an improvement in coated turning,
inserts especially useful for difficult cutting conditions
involving turning of forged low alloyed steel components
and stainless steel components. Compared to the coated
turning inserts disclosed i U.S. Pat. application Ser. No.
08/675,034, 1t has surprisingly been found that by replacing
the textured a-Al,O,;-layer of such turning inserts with a
K-Al,O;-layer, the coated turning insert according to the
invention advantageously provides an improved cutting tool
with excellent properties for turning of stainless steel and
forged components of low alloyed steel.

According to one embodiment of the invention, a turning
tool 1nsert 1s provided with a cemented carbide body includ-
ing 5-11, preferably 53-8, most preferably 6.5-8, wt % Co,
2—10, preferably 4-7.5, most preferably 5-7, wt % cubic
carbides of metals from groups IVb, Vb or VIb of the
periodic table of elements which pretferably are Ti1, Ta and/or
Nb and balance WC. The grain size of the WC 1s about 2 um.
The cobalt binder phase 1s highly alloyed with W. The

content of W 1n the binder phase can be expressed as the
CW-ratio=M_/[(wt % Co0)x(0.0161)], where M_ is the mea-

sured saturation magnetization of the cemented carbide body
in [kA/m] 2Am*/kg and wt % Co is the weight percentage of
Co 1n the cemented carbide. The CW-ratio 1s a function of
the W content 1n the Co binder phase. A low CW-ratio

corresponds to a high W-content 1n the binder phase.

It has now been found according to the mvention that

improved cutting performance 1s achieved if the cemented
carbide body has a CW-ratio of 0.76-0.92, preferably

0.80-0.90. The cemented carbide body may contain small
amounts, <1 volume %, of m-phase (M C), without any
detrimental eflect. In a preferred embodiment, a surface
zone about 15 to 35 um thick depleted of cubic carbides and
often enriched (generally more than 25% enrichment) 1n
binder phase can be present according to prior art such as

disclosed 1n U.S. Pat. No. 4,610,931. In this case, the
cemented carbide may contain carbonitride or even nitride.

The coating preferably comprises the following layers:

A first (innermost) layer of TiC N O, with x+y+z=1,
preferably z<0.5, with a thickness of 0.1-2 um and with
equiaxed grains with size <0.5 um.

A second (intermediate) layer of TiIC N, O, with x+y+z=1,
preferably with z=0 and x>0.3 and y>0.3, with a thickness
of 3—15 um, preferably 53-8 um, with columnar grains and
with an average grain diameter of <5 um, preferably <2 um.

In an alternative embodiment, the outer part of this layer
may contain oxygen, z<0.5.

A third layer of a smooth, fine-grained (grain size 0.5-2
um) Al,O; consisting essentially of the k-phase. However,
this layer may contain small amounts, e.g., 1-3 volume %,
ol the 0- or the oa-phases as determined by XRD-
measurement. The Al,O,-layer can have a thickness of 1-9
wm, preferably 1-3 um or alternatively 4-8 um and a surface
roughness R __=0.4 um over a length of 10 um. Preferably,
this Al,O;-layer 1s the outermost layer but 1t may also be
tollowed by further layers such as thin (about 0.1-1 um)

decorative layer of, e.g., TiN.

According to a method of the mvention, a WC-Co-based
cemented carbide body having a highly W-alloyed binder
phase with a CW-ratio of 0.76-0.92, preferably 0.80-0.90,
and preferably with a binder phase enriched surface zone 1s
coated with the following layers:

A first (innermost) layer of TiC N O, with x+y+z=1,
preferably z<0.5, with a thickness of 0.1-2 um and with
equiaxed grains with size <0.5 um using known CVD-
methods.

(L]
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A second layer of TiC N O, with x+y+z=1, preterably
with z=0 or alternatively z<0.5 and x>0.3 and v>0.3, with a
thickness of 3—15 um, preferably 3-8 um, with columnar
grains and with an average grain diameter of <5 um,
preferably <2 um, using preferably MTCVD-technique
(using acetonitrile as the carbon and nitrogen source for
forming the layer in the temperature range of 700-900° C.).
The exact conditions, however, depend to a certain extent on
the design of the equipment used.

A third (outer) layer of a smooth Al,O,-layer essentially
consisting of K-Al,O, 1s deposited under conditions dis-
closed 1n EP-A-523021 (corresponding to U.S. Pat. appli-
cation Ser. No. 08/452,8353). The Al,O;-layer has a thickness
of 1-9 um, preferably 1-3 um or alternatively 4-8 um and
a surface roughness R, <0.4 um over a length of 10 um.
The smooth coating surface can be obtained by a gentle
wet-blasting the coating surface with fine grained (400150
mesh) alumina powder or by brushing the edges with
brushes based on, e.g., S1C as disclosed 1n Swedish Patent

Application No. 9402543-4 (corresponding to U.S. Pat.
application Ser. No. 08/497,934).

The ivention 1s additionally illustrated 1n connection
with the following Examples which are to be considered as
illustrative of the present invention. It should be understood,
however, that the mmvention 1s not limited to the specific
details of the Examples.

EXAMPLE 1
Insert A: Cemented carbide turning tool inserts of style
CNMG 120408-PM with the composition 7.5 wt % Co, 1.8
wt % TiC, 0.5 wt % Ti1C, 3.0 wt % TaC, 0.4 wt % NbC and
balance WC, with a binder phase highly alloyed with W
corresponding to a CW-ratio of 0.88 were coated with a 0.5
um equiaxed TiCN-layer (with a high nitrogen content
corresponding to an estimated C/N-ratio of 0.05) followed
by a 7 um thick TiCN-layer with columnar grains by using
MTCVD-technique (temperature 885-850° C. and CH,CN
as the carbon/nitrogen source). In subsequent steps during
the same coating cycle, a 1.5 um thick layer of Al,O; was
deposited using a temperature 970° C and a concentration of
H,S dopant of 0.4% as disclosed in EP-A-523021
(corresponding to U.S. Pat. application Ser. No. 08/452,
853). A thun (0.5 um) decorative layer of TiN was deposited
on top according to known CVD-technique. XRD-
measurement showed that the Al,O;-layer consisted of
100% x-phase. The cemented carbide body had a surface
zone about 25 um thick, depleted from cubic carbides and
with about 30% enrichment in binder phase. The coated
inserts were brushed by a nylon straw brush containing S1C
grains. Examination of the brushed inserts in a light micro-
scope showed that the thin TiN-layer had been brushed away
only along the cutting edge leaving there a smooth Rmax=
0.3/um Al,O;-layer surface. Coating thickness measure-
ments on cross-sectioned brushed samples showed no reduc-
tion of the coating along the edge line except for the outer
TiN-layer that was removed.
Insert B: A commercially available cemented carbide grade
in style CNMG 120408 from a leading carbide producer was
selected for comparison 1n a turning test. The carbide had a
composition of 9.8 wt % Co, 0.2 wt % TiC, 2.0 wt % TaC,
balance WC and a CW-ratio 01 0.86. The 1nsert had a coating
consisting of a 5 um thick TiCN-layer followed by a 1.5 um
thick Al,O,-layer and a 0.5 um TiN-layer. Light microscope
examination showed that the insert had not been smoothed
along the edgeline after the coating step.

Inserts A and B were compared 1n a turning test of a hot

forged ring gear (diameter 206 mm, i TSCM 815H
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material). Each turning cycle performed on each component
consisted of one facing cut, one longitudinal cut and one
chamiering cut. The feed was 0.35 mm/rev and cutting speed
around 230 m/min.

First, 150 components were machined with mserts A and
B and obtained flank wear was measured and compared.
Since the wear was much less developed on insert A it was
allowed to cut further components, altogether 354 compo-
nents. Obtained flank wear 1s shown 1n Table 1:

TABLE 1

Number of measured flank wear,

components ITIT]
insert A 150 0.07
(according to the invention)
insert A 354 0.08
(according to the invention)
insert B 150 0.10

(comparative)

Microscope examination of the tested inserts showed tiny
flaking on insert B while no visible flaking had occurred on
msert A, not even after machining 354 components.

It 1s obvious from the obtained flank wear that insert A
according to the mvention 1s superior and possesses longer
tool life than insert B.

EXAMPLE 2

Insert D: A commercially available cemented carbide grade
in style CNMG 120408 from another leading carbide pro-
ducer was selected for comparison in a turning test. The

chemical composition of the cemented carbide was: 7.6 wt
% Co, 2.4 wt % TiC, 0.5 wt % TiN, 2.4 wt % TaC, 0.3 wt

% NbC and balance WC. The cemented carbide had a
surface zone, about 20 um thick, depleted from cubic
carbides. The composition of the cemented carbide was
similar to that of mnsert A but had a higher CW-ratio of 0.93
and a different coating which consisted of a 5 um TiCN-layer
followed by a 3.5 um TiC-layer, a 1.5 um Al,O;-layer and
a 0.5 um TiN-layer. Light microscope examination showed
that the isert had not been smoothed along the edgeline
aiter the coating step.

Inserts A and D were compared 1n a facing turning test in
a hot forged ring gear (outer diameter of 180 mm and 1nner
diameter of 98 mm 1 a SCr420H material) with feed=
0.25-0.35 mm/rev and cutting speed around 220 m/min. The
inserts were run to a predetermined flank wear value of 0.08
mm and the number of produced components was the
evaluation criteria as set forth 1n Table 2.

TABLE 2

Number of measured flank wear,

components min
insert A edge 1 203 0.08 mm
(according to the invention)
insert A edge 2 226 0.08 mm
(according to the invention)
insert D 182 0.08 mm

(comparative)

EXAMPLE 3

Insert C: Cemented carbide turning tool inserts of style
WNMG 080408-PM with the same composition and
CW-ratio of 0.88 as msert A were coated according to the
same technique used to prepare insert A. XRD-measurement

showed that the Al,O,-layer consisted of 100% k-phase. The
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inserts were brushed according to the same technique used
to prepare 1nsert A.
Insert E: An insert in style WNMG 080408 from the same
cemented carbide producer as insert D and with the same
CW-ratio, carbide composition and coating as insert D was
selected for comparison 1n a turning test. Light microscope
examination showed that the insert had not been smoothed
along the edgeline after the coating step.

Inserts C and E were compared 1n a facing turming test of
a forged axle (length of 487 mm and a diameter of 27-65
mm, material 50CV4) with feed of 0.28-0.30 mm/rev and
cutting speed around 160 m/min. Three axles were run per
cach cutting edge and the wear of the cutting edges was

examined 1n a light microscope as set forth in Table 3.

TABLE 3
insert C flank wear less than 0.07 mm
(according to the invention) to flaking
insert B flank wear less than 0.07 mm

(comparative) flaking and chipping along the edge

EXAMPLE 4

Insert F: Cemented carbide turning tool inserts of style
CNMG 120408-PM from the same batch as insert A were
coated according to Swedish Patent Application No.
9502640-7 (corresponding to U.S. Pat. application Ser. No.
08/675,034) with 0.5 thick equiaxed TiCN-layer followed
by a7 um thick TiCN-layer with columnar grains, 1 um thick
equiaxed TiCN-layer and a 4 um thick 012-textured
a.-Al,O;-layer. The 1serts were wet-blasted using a water/
Al,O;-slurry 1n order to smooth the coating surfaces.
Insert G: Cemented carbide turning tool inserts of style
CNMG 120408-PM with the composition 6.5 wt % Co and
8.8 wt % cubic carbides (3.3 wt % TiC, 3.4 wt % TaC and
2.1 wt % NbC) and balance WC were coated by the same
technique used to prepare insert A. The cemented carbide
body had a CW-ratio of 1.0 and a surface zone about 23 um
thick depleted of cubic carbides and enriched in binder
phase. XRD-measurement showed that the Al,O,-layer con-
sisted only of the K-phase.

Insert A, F, G and B were compared 1n a turning test of a
hot and cold forged ring gear of SCr420H matenal.

The ring gear had an outer diameter of 190 mm and an
inner diameter of 98 mm. Each turning cycle performed on
cach component consisted of three facing cuts and one
longitudinal cut. Feed was 0.25-0.40 mm/rev and cutting
speed around 200 m/min. 170 components were machined
and the wear of the cutting edges was examined as set forth

in Table 4.

TABLE 4
insert A no visible flaking of the coating, flank
(according to the invention) wear less than 0.07 mm
insert I some removal of the coating along the
(CW-ratio = 0.88) cutting edge, flank wear less than 0.08 mm
insert G substantial flaking along the cutting edge
(CW-ratio = 1.0) and flack wear more than 0.10 mm
insert B some removal of coating along the cutting

(comparative) edge, flank wear less than 0.08 mm

Although imnsert F produced according to the Swedish
patent application 9502640-7 (corresponding to U.S. Pat.
application Ser. No. 08/675,034) generally performs well
when turning low alloyed steels 1t can not always compete
with isert A produced according to the present invention
when turning some hot and cold forged low alloyed steel
components.
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EXAMPLE 35

Insert H: Inserts from the same batch as insert A were coated
according to the same technique used to prepare insert A
with the exception that the process time for the Al,O,
coating step was prolonged to 7.5 hours giving a 3.5 um
thick layer of Al,O,. A thin (0.5 um) decorative layer of TiN
was deposited on top using a prior art technique.

Insert I: Inserts of the type used to prepare insert H were
coated with a 7 um equiaxed layer of TiCN followed by a 5
um thick layer of Al,O;-layer and a 0.5 um top coating of
TiN using a prior art technique. XRD-analysis showed that
the Al,O;-layer consisted of a mixture of a- and k-Al,O,
approximately in the ratio 30/70. Inserts H and A were
brushed after coating in order to remove the TiN-layer and
smooth the cutting edge.

Inserts H, A and I were tested 1n an intermittent longitu-
dinal turning operation. The workpiece material was a low
alloyed low carbon steel (SCr420H) 1n the shape ofa 22 mm
thick ring with an outer diameter of 190 mm and an inner
diameter of 30 mm. Each longitudinal passage over the ring
thickness consisted of 22 m-cuts of 1 mm each. The number
ol passages over the ring thickness until flaking occurred
was recorded for each insert as set forth 1n Table 5.

TABLE 5

number of passages

Insert before edge flaking
A (1nvention) 240

1.5 um AlL,O;

H (invention) 180

5.5 um Al,O4

I (comparative) 40

5 um Al, O,

Insert H and A were also compared 1n a cutting test 1n a
ball-bearing steel (SKF23B, v=230 m/min. 1=0.3 mm/r,
depth of cut=2 mm). In this test crater wear was predomi-
nant. The inserts were run for 15 min. and the formed crater
wear was measured as crater area in MM2 as set forth 1n

Table 6.

TABLE 6
Insert crater area
A (invention) 0.9 mm?
1.5 um Al,O,
H (invention) 0.5 mm’
5.5 um Al,O4

From the test results above 1t 1s clear that the insert I has
inferior flaking resistance compared to inserts H and A.
Insert H showed good results with respect to crater wear
resistance and flaking resistance. Insert A showed the best
flaking resistance and can be used in cutting operations
demanding extremely high flaking resistance.

EXAMPLE 6

Insert J: Insert J was prepared from a cemented carbide
turning tool insert in style TNMG 160408-MM with the
composition of 7.5 wt % Co, 1.8 wt % TiC, 3.0 wt % TaC,
0.4 wt % NbC, balance WC and a CW-ratio of 0.88. The
cemented carbide had a surface zone about 25 um thick,
depleted from cubic carbides. The isert was coated with an
innermost 0.5 um equiaxed TiCN-layer with a high nitrogen
content, corresponding to an estimated C/N ratio of 0.05,
followed by a 7.2 um thick layer of columnar TiCN depos-
ited using MT-CVD technique. In subsequent steps during
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the same coating process, a 1.2 um layer of Al,O, consisting
of pure K-phase according to procedure disclosed in EP-A-

523021 (corresponding to U.S. Pat. application Ser. No.
08/452,853) was deposited on the msert. A thin, 0.5 um, TiN
layer was deposited, during the same cycle, on top of the

Al,O, -layer. The coated insert was brushed by a Si1C
containing nylon straw brush after coating, removing the
outer TiN layer on the edge.

Insert K: A commercially available cemented carbide turn-
ing tool msert TNMG 160408 from a leading cemented
carbide producer was selected for comparison 1n a turning
test. The carbide had a composition of 9.0 wt % Co, 0.2 wt
% TiC, 1.7 wt % TaC, 0.2 wt % NbC, balance WC and a
CWo-ratio of 0.90. The insert had a coating consisting of 1.0
um thick TiC-layer, 0.8 um thick TiN-layer, 1.0 um thick
Ti1C-layer and outermost 0.8 um thick TiN-layer. Examina-
tion 1n light optical microscope revealed no edge treatment
subsequent to coating.

The mserts J and K were tested in longitudinal, dry,
turning of a shait of duplex stainless steel with a feed o1 0.3
mm/rev., speed of 140 m/min and depth of cut of 2 mm.
Total cutting time per component was 12 minutes.

Insert K suffered plastic deformation whereas insert J
Tered some notch wear.

One edge of msert J according to the mnvention completed
one component whereas four edges were required to finalize
one component using comparative nsert K.

The foregoing has described the principles, preferred
embodiments and modes of operation of the present inven-
tion. However, the invention should not be construed as
being limited to the particular embodiments discussed. Thus,
the above-described embodiments should be regarded as
illustrative rather than restrictive, and 1t should be appreci-
ated that vaniations may be made in those embodiments by
workers skilled 1n the art without departing from the scope
ol the present mnvention as defined by the following claims.

What 1s claimed 1s:

1. A cutting tool insert for turming of steel comprising a
cemented carbide body and a coating thereon, the cemented
carbide body including WC, 5-11 wt % Co and 2-10 wt %
cubic carbides of groups IVb, Vb and/or VIb of the periodic
table and a highly W-alloyed binder phase with a CW-ratio
of 0.76-0.92, the coating comprising:

a first layer of TiC N O, having a thickness of 0.1-2 pm

and equiaxed grains <0.5 um 1n size;

a second layer of TiC N, O, having a thickness 01 3—-15 um

and columnar grains <5 um 1n diameter; and

a third layer of a smooth, fine-grained k-Al,O;-layer

having a thickness of 1-9 um.

2. The cutting sert according to claim 1, wherein the
K-Al,O;-layer has a thickness of 1-3 um.

3. The cutting isert according to claim 1, wherein the
K-Al,O;-layer has a thickness of 4-8 um.

4. The cutting nsert according to claim 1, wherein the
cemented carbide body has a surface zone depleted of cubic
carbides.

5. The cutting insert according to claim 1, wherein the
cemented carbide body includes 6.5-8.0 wt % Co and has a
CW-ratio of 0.80-0.90.

6. The cutting insert according to claim 1, further com-
prising a fourth layer of TiN.

7. The cutting insert according to claim 6, wherein the
TiN-layer does not cover a cutting edge of the insert.

8. The cutting insert according to claim 1, wherein the first
layer 1s 1n contact with the cemented carbide body and the
second layer 1s 1n contact with the first layer and the third
layer, the third layer having a grain size of 0.5 to 2 um.
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9. The cutting insert according to claim 1, wherein x+y+
z=1 with z<0.5 1n the first layer and x+y+z=1 with x>0.3 and
y>0.3 1n the second layer.

10. The cutting insert according to claim 6, wherein the
fourth layer 1s 1n contact with the third layer and the fourth
layer has a thickness of 0.1 to 1 um.

11. The cutting msert according to claim 4, wherein the
surface zone has a thickness of 15 to 35 um and the cubic
carbides include TiC, TaC and/or NbC.

12. A method of coating a turning insert comprising a
cemented carbide body including WC, 5-11 wt % Co and
2—10 wt % cubic carbides of groups IVb, Vb and/or VIb of
the periodic table and a highly W-alloyed binder phase with
a CW-ratio of 0.76-0.92, the method comprising:

coating the cemented carbide body with a first layer of
T1C N, O, having a thickness of 0.1-2 um and equiaxed
grains <0.5 um 1n si1ze by chemical vapor deposition;

coating the first layer with a second layer of TiC N O,
having a thickness of 3—15 um and columnar grains <3
um 1n diameter by chemical vapor deposition at a
temperature of 700° to 900° C. while using acetonitrile
as a source of carbon and nitrogen for the second layer;
and

coating the second layer with a third layer of a smooth,
fine-grained K-Al,O;-layer having a thickness of 1-9
L.

13. The method of claim 12, wherein the K-Al,O;-layer 1s
deposited 1n a thickness of 1-3 um.

14. The method of claim 12, wherein the k-Al,O;-layer 1s
deposited 1n a thickness of 4-8 um.

15. The method of claim 12, wherein the cemented
carbide body has a surface zone depleted from cubic car-
bides and the cubic carbides include TiC, TaC and/or NbC.

16. The method of claim 12, wherein the cemented
carbide body includes 6.5-8.0 wt % Co and has a CW-ratio
ol 0.80-0.90.

17. The method of claim 12, further comprising deposit-
ing a fourth layer of TiN on the third layer.

18. The method of claim 17, further comprising removing
the TiN-layer on a cutting edge of the insert.

19. The method of claim 12, wherein x+y+z=1 with z<0.5
in the first layer and x+y+z=1 with x>0.3 and y>0.3 1n the
second layer.

20. The method of claim 12, wherein the third layer 1s
deposited so as to have a grain size of 0.5 to 2 um.

21. The method of claim 17, wherein the fourth layer has
a thickness o1 0.1 to 1 um.

22. The method of claim 15, wherein the surface zone has
a thickness of 15 to 35 um.
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23. A method of machining a workpiece with a turning
isert comprising a cemented carbide body having a coating
thereon, the cemented carbide body including WC, 5-11 wt
% Co and 2-10 wt % cubic carbides of groups IVb, Vb
and/or VIb of the periodic table and a highly W-alloyed
binder phase with a CW-ratio of 0.76-0.92, the coating
including a first layer of TiC N, O, having a thickness of
0.1-2 um and equiaxed grains <0.5 um in size, a second
layer ot TiIC N O, having a thickness of 3-15 um and

columnar grains <5 um in diameter, and a third layer of
smooth, fine-grained k-Al,O, having a thickness of 1-9 um,
the method comprising contacting the workpiece with a
cutting edge of the msert, moving the insert relative to the
workpiece and cutting material from the workpiece in con-
tact with the cutting edge.

24. The method of claim 23, wherein the workpiece
comprises hot or cold forged low alloyed steel.

25. The method of claim 23, wherein the workpiece
comprises stainless steel.

26. The method of claam 23, wherein the workpiece
comprises a gear ring, axle, bar, tube or flange.

277. A cutting tool 1nsert for turning of steel comprising a
cemented carbide body and a coating thereon, the cemented
carbide body including WC, 6.5-8 wt % Co and 2-10 wt %
cubic carbides of groups IVb, Vb and/or VIb of the periodic
table and a highly W-alloyed binder phase with a CW-ratio
of 0.8-0.9, the coating comprising:

a first layer of TiC, N, O, having a thickness of 0.1-2 um

and equiaxed grains <0.5 um 1n size;

a second layer ot T1C N O, having a thickness ot 3-15 um
and columnar grains <5 um 1n diameter;

a third layer of a smooth, fine-grained k-Al,O;-layer
having a thickness of 1-9 um; and

the cemented carbide body having a surface zone depleted

of cubic carbides.

28. The cutting isert according to claim 27, wherein
x+y+z=1 with z<0.5 1n the first layer and x+y+z=1 with
x>0.3 and y>0.3 in the second layer.

29. The cutting tool insert according to claim 1, wherein

the CW-ratio is 0.50-0.90.

30. The method of claim 12, wherein the CW-ratio is
0.80-0.90.

31. The method of claim 23, wherein the CW-ratio is
0.50-0.90.

32. The cutting insert according to claim 27, wherein the

CW-ratio is 0.50-0.90.
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